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METERS AND METER RAITS.

Tiieri, arc Iî'w tinmg'. tir nore imîportanîce Io owners of ciccirie
ligmi 11l,11t14, or haii mg il maire poira nt ,fluenmce for tlle finatîcial
simcc%i tir li.îrnlm- of elm'ctivi '.iffly tiimîert.tkssig' gelleraily, limant

sileter'. anda mitr rate%; and lil imose imterc'.ed ini lime s-atisfîîc-
lory %oitii tif hIle 1 roblmin " hiv et% incereaser profit%. froiii clectie

%upy l.10111( Mke elle '.imject tif Illis palier ilmorougl :uîd %cri-
011'. ((li'.iJcrtiomi.
Rns ttiîm's day. tir close coipiniis ait ligitiiig, ai confiti wvilla

-lil oilitr immdu'.itric', wvre %%c ted tlie neced of conI'.133i study and
lu'.es ialm.mîils ortier I o final. if possibdle, anienls (if reduving lise

co't tif piroduimc on. b.iouli ne alot de'.ote oursel'. s %vimla equa3l
etiicrg as13 id r. m,. tu f0limc ta'k of tricrea'.îng fic caruing

1 k' I'rf oimr plaiîm '

I,'oîlixii i ue'.tioui. lacter raies. have' a direct and imnportat
bearimîg.

M3EURS.
le !.Cents iîardiv ucmrcsarv nt this lim1e Io allite a pica for lice

aise ofeclectric mofrts. iExperiemce lias esliised. beyond qucs-'
lion1, î-.' faci th1ma ai se ai, sucers ,ncrcascs fie cariimg potcer
ofil anti;u A chamnge fronti flat In suieuer rates sn'.armably lowers
elle peak or tic stationi tond curve to suci n extent, dent elic

Li.îumîî isia.l.atomi may b1e docmbled before ellei peak regamis ils larc-
m ouit. vaille ; ie average earsiiigsi lier 133111> lmî'talled watt bce buch
as' to sho3w ail ilcre.,a! ii elle totali rev.enuie. utiles'. indecd lise flat
raies pre% 3ois1Iy clarged werrCesQ bigla as Io colifinle uIl use 0f ele
imgII i 0 3ommî- Imocîr Comî'.îmmîcr'.

The aise of aclern. ao pliaces' uIl owncr of a planît in a position
In comipete succc%%Ifily wiiiî gas anmd ollier ifuiiimmiamîts for ail!
cl;t'.'c'. orf con'.îmilîrr, iiveby- facilitatimîg ellc exlemîsmon of lits

hU.mc.Tihis cannot 11e donc taider «a flat raie sysiem, exccpt
Iby making ait %Ilrl. tif 'îciirites. 30, sîelc spocmai C.ases; a pro-

<eccigtg n Rame? i% certalin et- 1rodmjce dsimaconaisiolig con-
sunmr. ami'. oftemi nom k itjutic In elme îupffuiir.

No atieuîii will bc mîade et, give ili tis paier a iîtory of th1e
eleciric nacter; alit evemi to enmmîcrac flic any rnî iîtiîv

tavela produced ira elle lirocess of evoliioi, Io wiîicli wc oWe flic
modermi recordimîg mauter. Ton riuels vaiuable finie wvouid bc
takcîî Up amîd uloý %er- u%vfui puLrjîose wvoiid bc served by flic re-
cili, qj% Car 13% iliisA..eam i'. coucertied.

Timow. wiio fret aî li itetc'.t ilic tue abîject mîay be referred 30 a
palier reatd iv 'Mr. C;ec'rge W. Waiker. before elle Anîmean In-
%filiale of Electieai Engimicer%. Msay 2ist. 3893. Laier niacter
have beemi dàcscribed auJ ilii'%t.tted frot tite 0 limme in thc
clcicnai 1res.
le ,'. nccc'.sar% In elle fuil siccess aud popularity of elle racler

syiemiî of -. ias gimig for curmemît, Iiat lise stacters. %bioulai bc direct
re.idmng, ils oliîr wvord'. iliai elie record of eonsauaption bliouid
airar in pliain figures oit Jiais avalabie 1, elle constiuer, as lie

h:.'. long laetsl accut.tied in in gas metcrs.
The Camiadiai> Electrie I.im'.iî Iîilpectioin Act 1îrohibaits th1e use

of aiv liit direct roading nidcr., ierefore lise ciioice of niciers;
ime' lirtween lise differemît forrits of tîtese starter,., gcmicraliy kuown
a.4"mIniolor mIlei.-

Time,.e nicier'. are cs%'.nt:itily cecro-moto% opcialcd by the
cintrent l0e e.îmrcd anda wlitbc sotating tncmbcr actuaies a
trai %If rcgm'.lecing sylicei andJ diais.

Tuiev raaty lie dsmdcd anto two geucrail cia%Sc%, uamily:
For.%I. ThIIose opicralmng 011 tIe :ntiti3t'.e îîrlnciî>ic, twhcrein an

a1mntitire ceon%.stmng oif a ranîg. disk or eicislder of nictai, gesteraiy
irtin, is carrmed aroune. by a roiating nagnelic field. Tii field

re'.imlt' f roui thc currenii In bc mcasîîred pn.%ing ibrougli a coi] or
coi'. tif %vire. and elie cîmrrcmit induced in a clo.%cd 'ccondary coil,
tif low resm'.iantc CI et aI anglc% niih tIe firi and, '.*rolid, îiî10%C

riuîbodymng lise weIl knowu lirimlcipie of elle d;rcî-currcut motor;
a svîre woimud armatimre rotaling s' ithi a niagnarlie field.

1.eletr' of tRle frst et;,'.' ar s table rot -shti:atmug cîîrrerals
ciniv, and mim'. bce calibraici for site Ircqîîcnc3 aii 'slikh îIIcy wil
bi- clIerair-d. Tiîev have mîo corauîiahor tior brtushe.-. Thiose of
hIe ,.ecoîd cia'.' raay 11e cm'.d for emîici dmrccl oir .îiiernating cur-
remit' of auv frrqîîencv. Tlîey bave a coalmtator and bruîics.
TRias tlirar weaczk postal. a%. J1iri and uioislîrc wiaffctî the con>-
inuaîmtor. and elie nictirr ivillir limure ral Ive slo-v unlcss il as
ciecrct tNcca'.iouliv. wiiicl i%. a troîîiblesome procceding, now
thiat ineirm-are sealcd liv the eGovcflment. Tlîey require delicate
and! c.trefmil liîauîing.

.Ici'.% %If ciîhrr m.ia'.' may tir *lierent raclrtra" recordmgm
auiere!~îmr..or "energy uîitr<% whîich regi,,Irr in watt-hcîurs.
in raer'. %if flic lmr,.3 çla'ç. wiuh arc geîîeraily currentinrclera,

elle torqiie s'. aprXmaCR rtlpor.n.l In the square of :1he
currernt. and Ille %srrde.1 i rop.'rtiou.îi et% the torque. Such arc
tlie 1Siifu'ebr. iiincan*" etc.

In nîirs 44 elie second cia'.'. gecraily cnergyN racler'., such as
11he Io'o. UIl lorqur va. dirieiiy proportionai 10- the power
appied' and elle ,.pecd aproporti'nai teb elle torque.

Atl nier arulaiie' tell frIrc in revolsve. run %o0 fai ai bigla
ioad'. a'. a,%cr~'.s impair Ille accuracy aud durabiliîy if th1e
tracter, aud re.n'. Iîd to tie pros ided Io irsirain thrir specd.
Tii%' 'sa' deei l t wova''. Smalh varie% or air f.mu' sycrec ai-
lac-lied to ilie endi of atm'. rîgtiti ixed Ici thr uranîaturc %haft.
Thesec ftn'. lie al righî angle% 30 thc direction cif rotation. aud the

tercrdiIn lia dise to th1e re'.islanec of' 1he air againsl :11cm, which
s4 atpoiîit. r1otoatc1Csur fthcspeed.'.oîhaithis
tic% me nîav oils I%' u'ed in ilio'.e racler'. where the sorisse % ro-
ixorilonal ltir 'b 'qtiai. of 0l c Iiatity tin bc me.îîtrcd. Thie
oîlher va, eta' ti 4.11 c 10 tiec ..,.nature Shait a Ireppr Jî'k re-
'.olvmng beîween flic poRe f perrmaetent magneti. Tlictsc excii a
dru;: on the t-JJv currentgeflcraied ýn .11e disk 11v il% rotation iu
th1e maagnctic field.- Thiis raagueric drag is proportioaal ta tho

iipeed, and is empioycd in inctera wlîere flic torqule i'. proportionai
In flime quantity to bce nic±asured.

The majormîy of nîciers wattl not starI ss'tlî les lisait ilirec lier
cent. of îfîcmr full loatdq, aud tend In run .4lowv at ligiîî amd biigla
ioad'i. Titis in a serions drawvb.ck. butmiacre arpeîars Io bc mîo
effective rustady. for i aiIll pi rescitlignmîe.

Rn ciioosimig a muiter lise firit poinît In bc scitied i-4' wimetier 30
use a "*cirremt* ravler or "etiergv' muteer. At fir'.t smgtiît I
%volti %ent liait timcetergy 33îcter wotmld be'.i sisi oisl )urio%e,
-as. s records l'tictmal expemidiure (i! emiergy, lut wliere cmiergy

a siuiplmed ai a comîsilmni collage, elme record of lime cîmîremt mutier
it s-oit ttiiierte% is proliorl oîlt 0 lisme essergy. %%'sels alterliatimîg
ecirîcuts. aud especmaliy wemîl inîductive tonds.. hIe record will
bce sliglîfly it exeess of tile emîergv, but %%-il b1e îorîoriomal Ici lime
macmue capacity employed, îî'Rtmelî as a Iîcrfcee3Jy rensonmble
charge against Ilme conîsumenr, sincc il 3 lise mîaxmm load in
voll.atiipcres thaI delernes lise '.îze of tic plant and lime fixed
station expeciscs. Tue eîrrent mutier lias tue advani;îge of siras-
pimcily, case of adjustiiemîl and!ess cot. It lcmîds iself.icimir.ibiy
tu Ilme lamsais hiouirrte of lisse &-ciel. as il'. record elleicui
Inini)> momîrs. Rate, raav lie vrmred to suiti ail comndiionîs by a
%>,%telle tif dîNseiim front (lie one cent race.

TRie desirable clîaratcirsicaof amnter are:. Inilmal accuracy,
coîîstancy, smuiplicmty of niclianisu> and midic:utimîg diais, dura-
bility. abmlty 10 cxciudc diremci, etc.,* and lu%% atltau;td tain-

permng. Exauîmatmon and test wattl deternîmme iiow far tiiese
clîaracerstics are possesseci by a mutler. eclept ioe of comi'
ialncy and durabimty, wmmcl ceu omîiy b etabi'.licd by a1 test of
lime in regular practice. Bastia liowcever, depecîd oit good design
aud workiîîaiislîap, cspecialiy ml filec jewei beurimigs wlîacl siiocld
bc of tlle best quamty, accurat ciy grommîd amîd îlmorugl îîoim'.md.

Tue svriter ima' for some years iised tliue "Sciî.illemîbergcr ' azr-
reste racler wicl lias met ail Ille conditmon% cf actual s e c in
qîlmîe a satisfactory mariner %villa oniay cardinar3 care. liei fîad
sonie experience villh a certain type of anîci ai) ivliil -Io, nmucl
iîeal svas dcveioped al normal fult Rond as in roast tlic variisii o1
the oulside of tise wirc colis. It as sicedless t0 say taiai sucla a
uteer blîould, under no circumsîamîces, bce ubed.

ZMETER DEPARTXIENlT.

TRie imîportance of a, wcii orgamîmzed racler deparient and
prolierly cqumpped muter rooni, wimeremîî îcsmmmg, tdjtlmsiug and ce-
pairlng o! meters tuay bce inicilmgemîil carrmedl oi, canuot bc lots
bîrongiy urged. Thiis deparimemit ictuid bce giten iu chîarge tn
one mari wlica may bce carcfuliy instrîmclcd it hi's duties and ul.
cated Ia perforrit lits work mn ai efficenet and %>,.%Iesiatic mamîner.

Mienm niclers arc receîvcd front tiîc faetory iier '.iouid b1ecx-
auîined, tcstcd and adjusicas if requmrcd before îimcy lire- sent for
goverimcut inspection.

Records af these and alil raler tests, of mutera certificat by e
goverumîemît, inslaitlcd or taken oui, aud of tîlcîcrs rcpaircd,
shiould b1e kepi elle meter rootin iu a day book for thal piîrpose

wiic cutiries may b1e made frout day Io day, dcsiguaitiug sucli
tracter by flic serial nuuber, size and mîtake. TMiure %houlid aiso
bce a Iidger ini which, day-book e:îmrics sbould bc p.f d A
pýage to bc iî=edd for cac m racer lu use, by th1e %erili number,
amze atdîcimake. Iu tiîis ivay cadi page seul contains a compile
Ristory o! one particular nîcter and luis wyill bc foun:d vcry useful

for refereuce.
No racter shtould bce insIliid, rcuîovcd or îesled witiîoit orderzs

from% snie ancinuautliority. Rt is a nlsake 10 alow -auy erapiyce
lu lte office t0 order melers ciangcd auJ tesîcd.

SIETER RI)OM.

This rentre shiaud nol b1e accessible ta auy cnîpioyees except
luiose of Ille tracler deparîmeut.

Thîc shîculd bce in a weil imghil corner of lii roora a. work
bcnch %villa sucli bols -auJ appiances as wiii bce required in re-
pairmng and adjiisliug micmer'.

A %ubstantial wooden raLk bliocîld be crem.ted against a soiid
s.1a1, quitte fiee fror a sbraious,, whîice the racler' may bc iiung
up ini rowvs, by mecans tif biooks ni catche'., i.hiouîcd in iîold ierai
firuîily in a leveR posiion. Flexible %vire% rentv Io bce iuscrtcd imi
tIe biudiug poses of elme racrs and %litorteircuiitig 5Iiug de-
vices, mlioieiug th1e cutig oui cf any racler withîouî openiîig Ille
circuit, >houlîd aiso bce providcd. Thie raclerb shiould bce conneet-
cd lu ;,crics and thie circuit, whieli must bce of large wvirc. should
1,.%. ilirougli a main swilch and ctit-oul, a isintla ta ad-
JusI the %coimage. a gond dcad-beaî avait arapere racler aud
l master nacler ii'.cJ ai; a standard iu raakiug lests.. Tiiere

ahould bce %lso, conuected across th1e circuit, a reti.able voltcer,
ddti.ca U' possible, and a bank of incandescient lamps of varicaus

candlc.powess, say 16, 10 and 5, 10 adjust tRie ioad.
The - na'.lcr tcr -or " Ntandard~ **houRd Rie tested once a

raonth.
The foiiowing directions for testing wiii b1e found u-efîîl. Ifth1e

mastermracr is a <currcnt" rcler, proced as foiiaws;-
i. Adjm'.t th1e current Io fuit load of racler.
s.Couut th1e revolutions of th1e armature by nicaus% cafifh tell-talc

index ai tlic top of 11he shail or olhierwise, for a number of
seconds, drnending on a conamant fursli'hed by tue mrakers
for each s. -fs! nicr. (This constant represeçnts the lime
taken b>' the armature for anc revolution wiien a carment of
one arapere is passiug).

3. 'nie revoluations should bce counied for a nuruber of second.%
equal In severai limes the cinstant.. iii arder tri secirc,
accuîracy, and th1e revqLultiions coîmnîed clisin mg thal time, maiil.
tiplied 1v hIe constant of the racler and disided by tule isam-
ber %I! seconds. should equsal the ampe>res pa'.sing tiirougli thie
mtocciduring th1e test. If thieamountlagreates, lie idier la
runmning fast, if I=s, the racler is toc, slow.
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